Biotransformation of methyl parathion by glutathione S-transferases.
The organo(thio)phosphate esters are one of the most widely used classes of insecticides. Worldwide, organophosphate insecticides (OPs) result in numerous poisonings each year. In insects, glutathione S-transferases (GSTs) play an important role in OP resistance; limited data suggest that GST-mediated O-dealkylation occurs in humans as well. To characterize the capacity of mammalian GSTs to detoxify OPs, we investigated mammalian GST biotransformation of the widely used OP, methyl parathion (MeP). Cytosolic fractions isolated from rat, mouse, and ten individual adult human livers biotransformed 300 microM MeP at rates of 2.36, 1.76, and 0.70 (mean rate) nmol desmethyl parathion/min/mg, respectively. Our study focused on human GSTs; in particular, we investigated hGSTs M1-1 and T1-1, since deletion polymorphisms occur commonly in these genes. However, we found no correlation between hGSTM1/T1 genotypes and MeP O-dealkylation activities of the ten human liver cytosolic samples. We also measured MeP O-dealkylation activities of several purified recombinant GSTs belonging to the alpha (human GSTs A1-1 and A2-2, mouse GSTA3-3, rat GSTA5-5), mu (human GSTs M1a-1a, M2-2, M3-3, M4-4), pi (human GSTP1-1, mouse GSTs P1-1, P2-2), and theta (human GSTT1-1) classes. At 1 mM glutathione and 300 microM MeP concentrations, hGSTT1-1 and hGSTA1-1 exhibited the highest O-dealkylation activities: 545.8 and 65.0 nmol/min/mg, respectively. When expression level and enzymatic activity are considered, we estimate that hGSTA1-1 is responsible for the majority of MeP O-dealkylation in human hepatic cytosol. In target organs such as brain and skeletal muscle, where hGSTT1-1 is expressed, hGSTT1-1-mediated biotransformation of MeP may be important.